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WHAT IS CLAIMED IS : 

1 . A MOSgated semiconductor devic/ having a minimized 
figure of merit; said device comprising: / 

a die of monocrystaline silicon havins^a body region and an 
upper junction receiving layer of one conductivity type; 

a plurality of elongated spaced ami parallel base stripe diffusions 
of the other conductivity type formed in the upper surface of said junction 
receiving layer and a plurality of elongated /ource diffusions of the one 
conductivity type in and extending coextensively with said base stripe 
diffusions to define invertible channel cegions along the sides of each of said 
elongated base stripe diffusions; / I J 

a plurality of gate stripe/ each comprising gate oxide stripes 

- -covered-by-eonduet^ 

overlying respective spaced pair's of adjacent invertable channel regions and 
the space between their respec/tive base diffusions; said polysilicon stripes 
each having a width in the range of about 3.2 microns to 3.5 microns and a 
spacing in the range of about 1.0 to 4.0 microns; 

adjacent ernes of said base diffusions being spaced apart by 
greater then about oVmicron. 



2. 

have a width of 



I The device of claim 1 wherein said polysilicon stripes 
•out 3.1 microns and a spacing of about 1.5 microns. 



J 

3. The device of claim 1 wherein said basre diffusion have a 
depth of about 1.25 microns and said source diffusions h^ve a depth of about 
0.4 microns. 

4. The device of claim 2 wherein /aid base diffusion have a 
depth of about 1.25 microns and said source diffusions have a depth of about 
0.4 microns. 



5. The device of claim 1 which further includes a plurality 
of second base diffusions of the other conductivity type which are centered on 
respective ones of said base diffusions an£ w^ich have a higher concentration 
then that of said base diffusions aftd wtjfch hap a lateral extent defined by the 
spacing of said polysilicon stripes. /.^ 

6. The device V}i^ainiV\^ includes a plurality 
of second base diffusions of the either conductivity type which are centered on 
respective ones of said base diffusions and which have a higher concentration 
then that of said base diffusions and which have a lateral extent defined by the 
spacing of said polysilicon stapes. 



7. The^device of claim 3 which further includes a plurality 
of second base diffusions of the other conductivity type which are centered on 
respective ones of sai^i base diffusions and which have a higher concentration 
then that of said base diffusions and which have a lateral extent defined by the 
spacing of said polysilicon stripes. 
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8. A MOSgated semiconductor devi^ having a minimized 
figure of merit; said device comprising: 

a die of monocrystaline silicon having a body region and an 
upper junction receiving layer of one conductivitytype; 

a plurality of elongated spaced anc! parallel base stripe diffusions 
of the other conductivity type fomied^fnhfc ura surface of said junction 
receiving layer and a plurality of elongated ^ohrce diffusions of the one 
conductivity type in and extendin/g coextensivejly with said base stripe 
diffusions to define invertible cttanneJ regions/along the sides of each of said 
elongated base stripe diffusion^ 

a plurality of gate strijfes hach comprising gate oxide stripes 
covered by conductive polysilicon/stripes; sfcid plurality of gate stripes 
overlying respective spaced pair/ of adjacent invertable channel regions and 
-the.spac£_b.etw_een_to 

a plurality of second base diffusions of the other conductivity 
type which are centered onyrespective ones of said base diffusions and which 
have a higher concentration then that of said base diffusions and which have a 
lateral extent defined by the spacing of said polysilicon stripes. 




9. The process of manufacture^ a MOSgated device ' 
comprising the steps ofj^fming a £ate oxid^yer atop a silicon surface of one 
conductivity type; ^fming a layer^fgoi^ilicon atop said gate oxide layer; 
etching said polysilkon layet^fl the said unde^ying gate oxide layer into a 
plurality of spaced stripes 6f y&Ae and polysili/on overlying said oxide; 
implanting and diffusing a p&rahV of spa^d first base diffusion stripes of the 
other conductivity type )mo said silicon surface, using said stripes of 



SPEC\242272 



10 



3 fc? 



v i:i 



"^1 



f 



- 16 - 



polysilicon as a mask; jpaptSntTn 
into said first base jfiffusian stripes^ 
and leaving invertikle chanii 
diffusion stripes; diffusing 
surface, using said stripes/^f polVsil 
that of said first diffus 



ions 



base 



sing a plurality of source diffusions 
4d stripes of polysilicon as a mask, 
e outer edges of said first base 
diffiisiaffi stripes, into said silicon 
icon a/a mask, to a depth about equal to 
substantially equal to the space 



between the oppose edges of adjacent pairs of said polysilicon stripes. 



10. The process of clanp ^wherein said polysilicon stripes 
have a width of about 3.1 microns ajra a spacing of about 1.25 microns. 

1 1 . The process of claim 9 wja&ein said first base diffusions 
have a depth of abouLO^Tmicrons ax\d sajd^second base diffusions have a 
-depth-of-about4^2^microns v 



12. The prae^s^ of claip/lO wherein said first base diffusions 
have a depth of about 0.4^micron^fia said second base diffusions have a 
depth of about 1.25 microns. 



13. The process pf claim 9 which further includes the 
formation of insulation spacer layers over the type and edges of said 
polysilicon stripes and thSset^ing' of shallow openings through central 
portions of said source reglq^s and into said first base diffusions; and 
thereafter depositing a n(etal layer over the upper surface of said device to 
contact said source regions and said first and second base diffusions. 
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14. The process of claim 12 whic)/ further includes the 
formation of insulation spacer layers over the tvffe and edges of said 
polysilicon stripes and the etching of shallp^bpenings through central • 
portions of said source regions and into sa|Hf^base diffusions; and 
thereafter depositing a metal layer over the upper surface of said device to 
contact said source regions and said first and second base diffusions. 
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15. A d-c to d-c converter circuit which includes a high 
frequency control MOSFET connected in series withr a d-c source, an inductor 
and a d-c output and a synchronous rectifier MOSFET connected in closed 
circuit relation with said inductor and said d-c oidtput; each of said control 
MOSFET and synchronous rectifier MOSFEy being made with identical 
planar parallel stripe topologies but having different die areas; said 
-synchronQus-rectifier-area-MOSEET-hav_i^a_die_area which is greater than 
that of said control MOSFET. 



16. 



The circ 



it of cl4im 15 wherein said identical topologies 



dXy: 



nchronous rectifier MOSFET 




for each of said control MOSFET 
comprises, for each die: 

a die of monociVstaline silicon having a body region and an 
upper junction receiving layer of one conductivity type; 

a plurality oyelongated spaced and parallel base stripe diffusions 
of the other conductivity/fype formed in the upper surface of said junction 
receiving layer and a plurality of elongated source diffusions of the one 
conductivity in and extending coextensively with said base stripe diffusions to 
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define invertible channel regions along the sides of each of Aid elongated base 
stripe diffusions; 

a plurality of gate stripes each comprising iate oxide stripes 
covered by conductive polysilicon stripes; said pluralit/ of gate stripes 
overlying respective spaced pairs of adjacent invertat/le channel regions and 
the space between their respective base diffusions; /aid polysilicon stripes 
each having a width in the range of about 3.2 miq/ons to 3.5 microns and a 
spacing in the range of about 1 .0 to 4.0 microns( 

adjacent ones of said base diffii/ions being spaced apart by 
greater then about 0.8 micron. 



17. The circuit of claim 16, wherein said polysilicon stripes 



have a width of about 3.1 micro 



s andta spacing of about 1.5 microns. 



18. The circuit oyclaim > ^ wh erein said base diffusion have 
a depth of about 1.25 microns arjfl said source diffusions have a depth of about 
0.4 microns. 



19. The circuit of claim 16 which further includes a plurality 
second base diffusions of/he other conductivity type which are centered on 
respective ones of said t/ase diffusions and which have a higher concentration 
then that of said base aiffusions and a depth which is greater than that of said 
base diffusions and ^hich has a lateral extent defined by the . spacing of said 
polysilicon stripes. 
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IR-1531 (2-2199) 



LOW VOLTAGE MOSFET AND PROCESS FOR 
ITS MANUFACTURE AND CIRCUIT APPLICATION 



A power MOSFET die with a minimized figure of merit has of a 
planar stripe MOSFET geometry in which parallel diffused bases (or channels) 
5 are formed by implantation and diffusion of impurities through parallel 

elongated and spaced polysilicon stripes wherein the polysilicon line width is 
from about 3.2 to 3.4 microns, preferably 3.4 microns; the polyline spacing is 
from about 1 to 4 microns, preferably 1.5 microns and the diffused bases are 

spaced-by-greater_than.abo.ut_Q. S_mi.cr.ons... Th^poiyjsili^oj^ _act as masks. 

10 to the sequential formation of first base stripes, the source stripes and second 
higher concentration base stripes which are deeper than the first base stripes. 
Insulation side wall spacers are used to define a contact etch for the source 
contact. The above design geometry is used for both the forward control 
MOSFET and the synchronous rectifier MOSFET of a buck converter circuit. 
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